The objective of this study is to identify the existence of spillover and leverage effects from returns and return volatilities of high yield and low yield dividend ETFs on tracing market stock indices, and vice versa. The Generalized Autoregressive Conditional Heteroscedasticity-in-Mean-Autoregressive Moving Average (GARCH-M-ARMA) and the Exponentially Generalized Autoregressive Conditional Heteroscedasticity-in Mean Autoregressive Moving Average (EGARCH-M-ARMA) are utilized by authors. The six ETFs, recognized in Top 100 ETFs of etfdb.com database, with their underlying indices are selected to represent the high and low dividend yield ETFs group. The findings show that the spillover effect in return is more happening in a group of low yield dividend ETFs, while the spillover effect on return volatilities is more dominant in a group of high yield dividend ETFs. In the case of the leverage effect, it exists in all ETFs and the stock Index, in which the negative asymmetric volatility effect more happens when comparing the positive asymmetric volatility effect.
Introduction
The dividend-payout policy is measured as one of the critical financial decisions, and dividend payment may influence the interests of shareholders and the future growth of a firm.
Even from some school of thought, such as Miller and Modigliani [1] , the dividend does not affect the value of shares based on the assumption of a perfect capital market as non-taxable dividend and issuing additional shares with the Theoretical Economics Letters free cost. Proved by experimental studies of Brennan [2] and Litzenberger and Ramaswamy [3] , if the dividend tax is higher than income tax from the sale of shares (capital gain), the higher dividend will reduce the value of shares.
With its primary function as a fund distribution of firms to its shareholders, dividend makes a belief that a high dividend payout should be a potential idea when investing in the stock market. According to Graham and Dodd [4] , if investors prefer dividends, an increase in the dividend may enhance the shares value. Besides, high dividend payments may reduce the volatility of future cash flows; a high payout ratio minimizes the cost of capital, making a higher value of shares. Experimental studies of Gordon [5] and Fisher [6] bring results that support this argument. Their findings show that the dividend has a greater impact on the share price, compared to the effect of retained earnings. Using NYSE stock return data from 1963 to 1994, the study conducted by Naranjo et al. [7] reveals that the returns are positively related to long-run taxable dividend yield.
Since early 90's, the creation of Exchange-Traded Funds (ETFs) has become one of the most outstanding financial innovations in decades. By following the performance of their benchmark indices, ETFs help investors with the less amount of capital to have a chance of investing in a basket of potential profit stocks, bonds or other types of investments. Many ETFs have been classified as dividend ETFs funds related high yields and more stability for investment portfolios growing in popularity for a while now. However, it is hard to find a specific academic study of this investment instrument. There is an interesting question if the factors lead to high yield stocks. They are the same as for the high yield ETFs. The findings of this study will be a useful application because many shareholders evaluate their target investments based on profit earning. Mainly, there are those investors who prefer the dividend payout, not only to stabilize portfolio and minimize risk, but also hedge against inflation or even accumulate a revenue stream.
The objective is to examine bilateral effects and asymmetric volatility effect of dividend ETFs on their benchmark stock index, and vice versa, utilizing ARMA-M-GARCH and ARMA-M-EGARCH model. Instead of using the standard deviation to investigate risk and return relationships in ETFs as a variety of existing literature, the coefficient of variance will be chosen in this study. The data of high yield dividend ETFs based on the list provided by etfdb.com database in which three ETFs on the top of the list will be chosen as high yield ETFs, while the other three at the bottom will be considered as the group of low yield dividend ETFs. This database may secure the accuracy as well as the popularity of those ETFs in the financial market. The separation of two yield groups not only helps to compare their performance with each other but also gives a broader view of the different influence of each group on market returns and return volatilities.
In addition, the study also concerns the trend of the leverage effect happening among the dividend ETFs. This study brings significant indicators for investors, Section 2 of this study is a brief review of previous studies and some major ideas in the stock dividend yield, the ETFs and the method of GARCH-M-ARMA and EGARCH-M-ARMA also applied in this field. Section 3 represents the sample data for describing the group of high and low yield dividend ETFs, and the testing hypothesis. The empirical results will be presented in Section 4 to reveal the existences of the spillover effect of returns and return volatilities between the ETFs and stock index. The risk and leverage effects are also reviewed at the end.
Section 5 is the conclusion.
Literature Review
The discussion on whether the positive relationship between stock returns and dividend yields has been evidenced in empirical studies. Litzenberger and Ramaswamy [3] revealed that there was a positive and non-linear relationship between expected dividends and stock returns. Intuitively, high dividends are desirable for stockholders as an immediate profit, but low payout ratios can be good too. According to Zvi, Alex and Alan [8] , low payouts can signal the company growing rapidly, while capital turnover associated with the potential investment project brings high total returns. Other studies by Cochrane [9] revealed that the key element of variation for the dividend yield connected with the market portfolio was return predictability. Likewise, the study of Maio and Clara [10] implied the estimates from a first-order vector autoregression (VAR) shows that future dividend growth can be predicted by the dividend-to-price ratio of small stocks, while it is a signal about return predictability, especially with larger stocks at longer horizons.
Since the first introduction of ETF in the form of Standard and Poor's Depository Receipts (SPDRs) in the US market in 1993, today ETFs have become one of the popular investment vehicles in the financial markets. According to Anderson et al. [11] , ETFs were index funds on behalf of a basket of stocks that traded on a stock exchange throughout the day. Distinct from mutual funds, ETFs can be sold short and purchase on the margin as the share. Patro [12] examined the announcement effect of international ETFs on the returns of the tracing market index returns and closed-end fund premiums. The results
showed that a positive reaction existed in the market indexes while the premium for closed-end funds had a decline effect. Reviewed by Harper et al. [13] [15] . Moreover, Gao [16] highlighted the advantage of ETFs which were "diversification, convenience, simplicity, cost-effectiveness, transparency, flexibility, tax-efficiency, and variety".
Deville [17] pointed out that the advent of ETFs not only enhanced the liquidity of the individual stock, but also increased the efficiency of an index for derivatives markets. Compared to other types of funds, the benefits of ETFs are more attractive to study in this field. Among them, the study of the spillover and leverage effects on ETFs returns and return volatilities present potential. Lin and
Chiang [15] applied the GARCH model and found that asymmetric volatility in Taiwan's Top 50 Tracker Fund was contingent on increased volatility of financial and electronic component stocks. While using GARCH-ARMA and EGARCH-ARMA models to check spillover effects of ETFs, Chen and Huang [18] and Singh [19] [20] examined the spillover and the leverage effects on returns and return volatilities of stock indexes and ETFs for both emerging markets and developed countries.
Furthermore, Chen [21] focused on the ethical and non-ethical ETFs against their underlying stock indices. Chen and Diaz [22] studied Faith-based ETFs using GARCH-M-ARMA and EGARCH-M-ARMA. They all show a bilateral connection between ETFs and the benchmark indexes. Another study is applying GARCH family model by Huang et al. [23] . They used MSCI world index to compare their forecasting performance on value-at-risk (VaR), and the findings suggested that GARCH-in-mean model outperformed other models.
The dividend ETFs is one of the popular financial instruments. However, among the variety of research conducted about ETFs, of no earlier study has examined for the influence of high and low yield dividend ETFs. Thus, this study aims to fill this gap by considering the high yield ETFs performance when compared to the low yield ETFs. Following the method applied by Chen [21] and Chen and Diaz [22] , this work will study the spillover and leverage effects to learn wherever the effects that ETFs may bring their market index, vice versa. The logarithm of daily closing prices (return) is used to compute the return of both the stock index and the ETF. In detail, the difference between the logarithm of the price at time t − 1 for ETFs and the difference between the logarithm of the index (I) at time t and time t − 1 for the stock index is calculated with the equations below.
Data and Methodology
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where, m R and e R represent stock index returns and the ETFs returns at time t, respectively. I and P are stock index and ETF closing price, respectively.
Followed by the study of Chen and Huang [18] and Chen [21] , the EGARCH-M-ARMA model is applied in the study of the spillover effect. The interdependence between a stock index and ETF returns is affected by market shocks.
The spillover effects for returns and return volatilities are illustrated as follows: 
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, , , Based on the null hypothesis of:
-There is no spillover effects of returns: w = 0; d = 0, -There is no spillover effects of returns volatilities: v = 0; l = 0, against the alternative hypotheses of there is an existence of spillover effect between the returns (volatility) of ETF and its corresponding stock index.
In addition, from the comparison between GARCH's family model with the leverage effect in the study of Rodriguez and Ruiz [26] , they concluded that EGARCH specification is the most flexible. Also, the reviews of Chen and Diaz 
Empirical Findings
A majority of ETFs presents a slightly negative return in mean (Table 1) . However, as a characteristic of the sample ETFs, the investors are concentrating on high dividend payout. And a common behavior of dividend preferred investor, and they look for a stable and acceptable income from dividend share, rather than on the different earning from trading the securities. [28] revealed that the stock price might change temporarily related to the change in the dividend, the results indicated that the change signals something about the likelihood for future earnings. Due to the high dividend announcement, it can be explained by the high volatility in this group. In addition, all the ETFs from the group of low yield dividend also perform lower volatility than its corresponding market stock index. Further, most of the samples are negatively skewed and are of leptokurtic distribution. The assumption of the normal distribution cannot be accepted because all Jarque-Bera statistics are significant.
In Table 2 The ARCH-LM can be re-conducted to examine the capability to eliminate ARCH Note: *, ** and *** denote significance at a = 10%, 5% and 1%, respectively. Authors' calculation. 
Conclusions
Among many types of research on ETFs, the missing of study on the specific field of dividend ETFs has been recognized. This study investigated the spillover and leverage effects of dividend ETFs and stock index return as well as return volatilities to fulfill the gap. Followed by the study of Chen and Huang [18] , Chen [21] and Singh [19] [20], GARCH-M-ARMA and EGARCH-M-ARMA have been applied in the comparison of two groups of high yield and low yield dividend ETFs.
As for the findings, the spillover effect of return performs more frequently for low yield dividend ETFs, while the spillover effect of return volatility is dominant in the case of high yield dividend ETFs. There are several coefficients sig- 
